Abstract. In this work, we present the theoretically expected rates of pulsation period change for V777 Her (DBV) variable stars. To this end we employ new evolutionary models representative of pulsating DB white dwarf stars computed in a self-consistent way with the predictions of time-dependent element diffusion. At the hot edge of the DB instability strip, the envelopes of the models are characterized by a diffusion-induced double-layered chemical structure. We compute the numerical values of rates of period change by solving the equations of linear, adiabatic, nonradial stellar oscillations. We examine the effects of varying the stellar mass, the mass of the helium envelope and the neutrino emission on the expected period changes. We present extensive tabulations of our results which could be useful for comparison with future detections of the rate of period change in pulsating DB white dwarfs.
Introduction
V777 Her (or DBV) stars are g(gravity)-mode variable white dwarfs with helium-rich atmospheres (DB) and intermediate effective temperature (T eff ∼ 25000 K), the pulsating nature of which was predicted two decades ago on theoretical grounds by Winget et al. (1982a) and shortly after confirmed observationally by Winget et al. (1982b) . Since then, considerable effort has been devoted to studying these stars. In particular, the multiperiodic star GD 358, the most extensively studied member of the DBV class, has been the subject of numerous investigations devoted to disentangling its internal structure and evolution, initially by means of "hand on" asteroseismological procedures (Bradley & Winget 1994 ) and later by employing objective fitting techniques (see, e.g, Metcalfe et al. 2000; 2001; . In particular, Metcalfe et al. (2001) -see also Metcalfe et al. (2002) -have recently applied genetic algorithm-based procedures to place constraints on the 12 C(α, γ) 16 O reaction rate from inferences for the abundance of central oxygen in GD 358.
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As a variable white dwarf cools down, its oscillation periods (P ) vary in response to evolutionary changes in the mechanical structure of the star. Specifically, as the temperature in the core of a white dwarf decreases, the plasma increases its degree of degeneracy and the BruntVäisälä frequency -the most important physical quantity in g-mode pulsations -diminishes, and the pulsational spectrum of the star shifts to longer periods. On the other hand, residual gravitational contraction (if present) acts in the opposite direction, thus shortening the pulsation periods. Competition between the increasingly degeneracy and gravitational contraction gives rise to a detectable temporal rate of change of periods (Ṗ ≡ dP/dt). Roughly, the rate of change of the pulsation period is related to the rates of change of the temperature at the region of the period formation,Ṫ , and of the stellar radius,Ṙ * , by the expression (Winget et al. 1983) :
where a and b are constants whose values depend on the details of the white dwarf modeling (a, b ≈ 1). The first term in Eq.
(1) corresponds to the rate of change in period induced by the cooling of the white dwarf and it is a positive contribution, while the second term represents the rate of change due to gravitational contraction and it is a negative contribution. In principle, the rate of change of period can be measured by observing a pulsating white dwarf over several seasons when one or more stable pulsation periods are present in their light curves. In the case of pulsating DA (hydrogen-rich atmospheres) white dwarfs -also termed DAV or ZZ Ceti variable starscooling dominates over gravitational contraction, in such a way that the second term in Eq. (1) is negligible, and only positive values of the rate of change of period are expected. This is the case of the ZZ Ceti G117-B15A, for which Kepler et al. (2000) have quoted a rate of change of the 215.2 s period ofṖ = (2.3 ± 1.4) × 10 −15 s s −1 . In addition, Mukadam et al. (2003) report that the period at 213.13 s observed in other ZZ Ceti star, R548, drifts at a rateṖ ≤ (5.5 ± 1.9) × 10 −15 s s −1 . For the high effective temperatures characterizing the DOV/PNNV instability strip, gravitational contraction is still significant, to such a degree that its influence onṖ can overcome the effects of the cooling. In this case the second term in Eq. (1) is not negligible anymore and consequently positive or negativeṖ values are possible. For these hot pre-white dwarfs, what determines thatṖ is either positive or negative is the character of the mode: if their pulsation period corresponds to a confined mode 1 then a positive value ofṖ is expected, while if the mode is a trapped one 2 we would expect a negativeṖ value (see Kawaler & Bradley 1994) . For PG1159-035, the prototype star of the DOV class, a rate ofṖ = (13.07±0.03)×10 −11 s s −1 has been measured for the 516 s pulsation period, although uncertainties in the modeling of its interior structure have led to ambiguous conclusions (Winget et al. 1985; Costa et al. 1999) . As for the DBV stars, in which the influence of the gravitational contraction onṖ is negligible, the expected rate of period change from theoretical evolutionary computations should be positive and of the order of ∼ 10 −13 − 10 −14 s s −1 , although detections ofṖ have not yet been made in any DBV star.
Observational measurement ofṖ provides a sensitive probe of the structure and evolution of white dwarf stars. As shown by Winget et al. (1983) , a measurement of the rate of period change of a pulsating white dwarf constitutes, particularly for DAV and DBV white dwarfs (which evolve at almost constant radius) a direct measurement of the cooling rate of the star. This, in turn, provides valuable information about the core chemical composition. Also, measurement of the rate of period change of pulsating white dwarfs in the DAV, DBV and DOV instability strips would allows astronomers to calibrate the cooling sequence age. This, in turn, could be employed to infer the age of the galactic disk in the solar neighborhood (Winget et al. 1987) . In addition, the measurement ofṖ in variable white dwarfs can be employed to set constraints on particle physics. McGraw et al. (1979) were the first to suggest that hot pulsating white dwarfs could be employed to determine the effect of neutrino cooling as a star becomes a white dwarf (see also Winget et al. 1983 ). The influence of neutrino energy loss onṖ was discussed in detail by Kawaler et al. (1986) for the case of DBV and DOV white dwarfs. In addition, Isern et al. (1992) Periods and Relative Rates of Period Change (ℓ = 1 modes) for selected models with M * = 0.60M⊙ and MHe = 8 × 10 have discussed the possibility of inferring limits on the theoretically determined plasmon neutrino emission rates by employing DOV white dwarfs.
More recently, D. Winget and collaborators have drawn attention the attractive possibility of employing DBV stars as plasmon neutrino detectors (Winget et al. 2004) . These authors -see also Kawaler et al. (1986) have noted that in the hotter region of the DBV instability strip, the plasmon neutrino energy losses are several times larger than the losses due to photon emission. Their results suggest that measurement of the evolutionary period change in hot DB white dwarf stars would constitute an excellent probe of the plasmon neutrino production rates, if period changes in DBV stars could be assessed. The authors discuss several observational strategies to estimatė P for DBV white dwarfs, in addition to the ongoing observations of the hot DBV EC 20058 by Sullivan et al. (2004) .
It is worth noting that the study of Winget et al. (2004) is based on stellar models for pulsating DB stars with a chemical structure characterized by a pure helium envelope atop a carbon-oxygen core, i.e., a single-layered envelope structure. However, on the basis of evolutionary calculations including time-dependent element diffusion, Dehner & Kawaler (1995) and Gautschy & Althaus (2002) have found that, if DB white dwarfs descend from PG1159 stars 3 , their envelopes would be characterized by the presence of a double-layered chemical structure. Indeed, such calculations show that by the time the DB instability strip is reached, models are characterized by two different chemical transition zones, i.e., a double-layered configuration. In fact, above the carbon-oxygen core, there exists an envelope consisting of an intershell region rich in helium, carbon and oxygen, the relics of the short-lived mixing episode occurred during the last helium thermal pulse that leads to the born-again episode, and an overlying pure helium mantle resulting from the gravitational settling of carbon and oxygen. More recently, Fontaine & Brassard (2002) have demonstrated that the theoretical period spectrum of DBV white dwarf models which incorporate a double-layered envelope, turns out to be markedly distinct from that expected for a single-layered configuration. As shown by these authors, this is particularly important when attempts at constraining the core composition of DBs and the 12 C(α, γ) 16 O reaction rate are made. This point has recently been addressed by Metcalfe et al. (2003) , who have incorporated both the doublelayered envelope feature and adjustable carbon-oxygen cores in DB asteroseismological fittings. TABLE 3 Periods and Relative Rates of Period Change (ℓ = 1 modes) for selected models with M * = 0.60M⊙ and MHe = 9 × 10 −4 M * In a recent work, Althaus & Córsico (2004) have presented new evolutionary models of DB white dwarf stars for various masses of the helium content and several stellar masses, computed in a self-consistent way with the predictions of time-dependent element diffusion. The initial outer layer chemical stratification assumed for such models corresponds to that characterizing PG1159 stars. By the time the domain of the DBVs is reached, the envelopes of these models are characterized by a doublelayered chemical structure induced by diffusion. The authors find that, depending on the stellar mass, if DB white dwarf progenitors are formed with a helium content smaller than ∼ 10 −3 M * , a single-layered configuration is expected to emerge during the DB pulsation instability strip. As shown in that paper, the period spacing diagrams exhibit mode-trapping substructures when a double-layered configuration characterizes the envelope of the models, substructures that are virtually absent in single-layered envelope models.
In view of the Winget et al. (2004) 's claims about the potential of employing DBV white dwarf stars to place constraints on the plasmon neutrino emissivity, we judge that the computation of the rate of period change in the frame of new stellar models which incorporate an updated input physics, particularly time-dependent diffusion processes as well as realistic initial envelope chemical stratifications as predicted by the evolutionary history of the progenitor stars, would be worthwhile to be done. This is the aim of the present paper. An additional motivation is the lack of modern tabulations of the rate of period change for DBV stars in the literature. Specifically, we present theoretical values for the rates of pulsation period change for the effective temperature range of interest. This is done by means of several tables providing P andṖ /P (≡ d ln P/dt) values corresponding to dipole modes (ℓ = 1) for different stellar masses, effective temperatures and thickness of the helium envelope. DB white dwarf evolutionary models are the same as those presented in Althaus & Córsico (2004) . We compute the numerical values ofṖ /P by solving the equations of linear, adiabatic, nonradial stellar oscillation for evolutionary models representing DB white dwarfs. We briefly examine the effect of changing the various structural parameters on the theoretical rate of period change.
The rest of the paper is organized as follow. In §2 we describe our evolutionary DB white dwarf models, and in § 3 we examine the effects of varying the stellar mass, the mass of the helium envelope and the neutrino emission on theṖ /P values. Finally, we close the paper with a short summary in §4.
Input physics and evolutionary models
The evolutionary models employed in this work have been obtained with the DB white dwarf evolutionary code developed at La Plata Observatory. The code is that described in Althaus & Córsico (2004) and references therein (see also Gautschy & Althaus 2002 ). In particular, mi- Periods and Relative Rates of Period Change (ℓ = 1 modes) for selected models with M * = 0.60M⊙ and MHe = 1 × 10 crophysics includes an updated version of the equation of state of Magni & Mazzitelli (1979) , OPAL radiative opacities for arbitrary metallicity (Iglesias & Rogers 1996) including carbon-and oxygen-rich compositions, and upto-date neutrino emission rates and conductive opacities. In particular, opacities for various metallicities are required because of the metallicity gradient that develops in the envelopes as a result of gravitational settling. In this work, convection is treated in the framework of the mixing length theory as given by the ML2 parameterization (see Tassoul et al. 1990) . Our evolutionary models are calculated self-consistently with the predictions of timedependent element diffusion. Our treatment of diffusion for multi-component gases includes gravitational settling and chemical and thermal diffusion for the nuclear species 4 He, 12 C and 16 O. As for the chemical composition of the core, we have adopted the chemical profiles of Salaris et al. (1997) .
Our starting stellar configurations correspond to hot white dwarf structures with a realistic outer layer chemical stratification appropriate to that of hydrogen-deficient PG 1159 stars. These stars, presumed to be the direct ancestors of most DB white dwarfs, are widely believed to be the result of a born-again episode experienced by a post-AGB remnant on the early white dwarf cooling branch. As a result of such an episode, most of the hydrogen content is completely burnt, and the envelope is eventually characterized by an uniform chemical composition of helium, carbon and oxygen. In our models we have assumed, for such compositions, mass fractions of 0.42, 0.36 and 0.22, respectively, following observed abundance patterns in PG1159 stars. Also, we have varied the stellar mass in the range 0.50 − 0.85 M ⊙ , and the mass of the helium content to be M He : 8 × 10 −3 , 9 × 10 −4 and 1 × 10 −4 M * . With regard to the helium envelope, some words are in order. The mass of the helium envelope is constrained by the theory of post-AGB evolution to be ∼ < 10 −2 M * (Iben 1989; D'Antona & Mazitelli 1991) . Also, recent full evolutionary calculations predict the helium content to range from 10 −2 M * (for a 0.6 M ⊙ white dwarf remnant, see Herwig et al. 1999 ) to 10 −3 M * (for a 0.93 M ⊙ white dwarf, see Althaus et al. 2003) . Such values are upper limits in the sense that post-AGB mass loss episodes could reduce them considerably. In fact, as recently emphasized by Werner (2001) , the existence of mass-loss rates in the range 10 −7 − 10 −8 M ⊙ /yr cannot be discounted in many luminous PG 1159 stars. In addition, tentative evidence for the persistence of massloss rates of the order 10 −7 − 10 −10 M ⊙ /yr down to the domain of hot helium-rich white dwarfs has been presented (see Werner 2001) . Thus, the existence of hot hydrogendeficient pre-white dwarf stars with a helium content of the order of 10 −3 M * could not be discounted even in the case of DB white dwarf remnants with masses as low as 0.6 M ⊙ (see Althaus & Córsico 2004 ). 
Rates of period change
In what follows, we describe the main results of our pulsation calculations. We mostly concentrate on the theoretical rate of period change. We assess theṖ /P values with the help of the pulsational code employed in Córsico et al. (2001b) , appropriately modified to study pulsating DB white dwarfs. In particular, the treatment we follow to assess the Brunt-Väisälä frequency (N ) is that proposed by Brassard et al. (1991) .
We begin by examining Fig. 1 , in which a representative spatial run of the Brunt-Väisälä frequency of a DB white dwarf is displayed. The model is characterized by a stellar mass of 0.60 M ⊙ , an effective temperature of ≈ 25300 K and a helium content of M He ≈ 9 × 10 −4 M * . In addition, the plot shows the internal chemical stratification of the white dwarf model, and for illustrative purposes the profile of the Ledoux term B (inset), an important quantity related to the computation of the BruntVäisälä frequency. The figure emphasizes the role of the chemical interfaces on the shape of the Brunt-Väisälä frequency. In fact, each chemical transition region produces clear and distinctive features in N , which eventually are responsible for the mode trapping properties of the model. At the core region, the dominant feature at log q ≈ −0.4 (q ≡ 1 − M r /M * ) is the result of the steep variation of the oxygen/carbon profile. This feature causes strong trapping of certain modes in the core region -'core-trapped' modes; see Althaus et al. (2003) in the context of massive DA white dwarf models. Such modes are characterized by an unusually large oscillation kinetic energy. The less pronounced bump in N at log q ≈ −1 is much less relevant to the structure of the period spectrum. Finally, in the envelope of the model we find a double-layered chemical structure. Despite the fact that this structure is modeled by diffusion -and as such, characterized by a very smooth functional shape -its influence on the mode trapping properties is by no means negligible. Indeed, Althaus & Córsico (2004) have found that the double-layered configuration is responsible for substructures in the periodspacing diagrams. Finally, the steep drop in the BruntVäisälä frequency at log q ≈ −5.5 is caused by the opacity change due to the metallicity gradient induced by diffusion in the outer layers. This feature occurs close enough to the stellar surface and has not appreciable effects on the model period spectrum.
In this work the rate of period change is estimated as simple differencing of the periods of successive models in each evolutionary sequence. We present P andṖ /P values corresponding to a modest parametric survey of the DB evolutionary models presented in Althaus & Córsico (2004) . In Tables 1 to 9 we provide a set of P andṖ /P theoretical values corresponding to dipole modes (ℓ = 1) for models with several stellar masses, effective temperatures and thickness of the helium envelope. We feel that these tables could be useful for comparison with future observations of the rate of period change in pulsating DB white dwarfs. Here, we show a sample of our rate of period change values. A more comprehensive tabulation is available at our website 4 . Our ℓ = 1 values ofṖ /P range from ∼ 4 to ∼ 7×10 at T eff ≈ 25000 K, for periods in the interval ≈ 100-1000 s in the case of a representative 0.60-M ⊙ model, irrespective of the helium content. OurṖ /P values are almost twice as large as the values quoted by Kawaler et al. (1986) for a DB model with 0.60 M ⊙ and M He ≈ 3.3 × 10 −2 M * at T eff ≈ 30000 K. The ℓ = 1, 2 values ofṖ for our models are about 4 times greater than those of Bradley & Winget (1991) (their Table 12 ). This is mainly due to the distinct input physics employed and in particular to the fact that these authors do not consider neutrino emission in their Tassoul et al. (1990) 's carbon-core DB white dwarf models. As compared with the values of Bradley et al. (1993) (their Table 6 , corresponding to a 0.6-M ⊙ carbon-core white dwarf model), our ℓ = 2 values ofṖ are about 1.55 times greater, depending on the effective temperature. Unfortunately, the lack of extensive tabulations ofṖ in the Bradley et al. (1993) 's paper prevent us from making a comprehensive comparison between their results and ours. We note that our models make use of a much more updated description of the opacities, rates of neutrino emission and core chemical composition than that used in Bradley et al. (1993) . TheṖ /P values in our models exhibits a number of general trends. Firstly, we find thatṖ /P generally decreases with decreasing effective temperature, reflecting the diminishing effect of neutrino cooling and the increase in the cooling timescale due to the gradual decreasing of the thermal energy content. Second, trapped modes in the helium envelope have smallerṖ /P values since these modes are concentrated closer to the surface, where gravitational contraction is still appreciable. As stated in §1, gravitational contraction acts shortening the pulsation periods, causing trapped modes to have smallerṖ values. This trend is in agreement with previous studies on DB white dwarf pulsations (see, e.g., Bradley et al. 1993 ).
Next, we shall briefly examine the effect of changing the various structural parameters on the rate of period change of our models. Factors that affectṖ /P in white dwarf models include the core composition, the surface chemical stratification, the stellar mass and the neutrino emission. Here we restrict ourselves to examining the effects of the total stellar mass, the mass of the helium layer and the rate of neutrino emission.
Effect of the stellar mass:Ṗ /P in white dwarf stars is very sensitive mostly to the stellar mass. The effect of the stellar mass on the rate of period change has been explored by Kawaler et al. (1986) for DB white dwarfs, by Kawaler et al. (1985a) for DO white dwarfs, and by Bradley & Winget (1991) , Bradley et al. (1993) and Bradley (1996) for DA white dwarfs. Lower mass models exhibit largerṖ /P values through the range of effective temperature of pulsating DB white dwarf stars (Kawaler et al. 1986 ). This can be understood on the basis that, if we consider a fixed T eff value, lower mass white dwarfs have larger luminosities and lower total heat capacity, and thus cool faster with a largerṖ . This can be also understood in terms of the simple, yet accurate enough for our purposes, cooling model of Mestel (1952) . Within the framework of the Mestel (1952) cooling law, Kawaler et al. (1986) have derived a relation betweenṖ /P and the stellar mass:
where µ is the mean molecular weight, µ e the molecular weight per electron, and A the atomic mass of the ions. In particular, it is convenient to note that from our numerical computations the magnitude of the period derivative varies by about a factor of 6 − 7 in the stellar mass interval 0.50 − 0.85M ⊙ , as we show in Fig. 2 for DB models with a helium layer mass of ≈ 8 × 10 −3 M * . Each panel in the figure illustrates the situation at different effective temperatures covering the observed DBV instability strip. As we can see from the figure, the general theoretical expectations from Eq. (2) are borne out by our detailed numerical computations. In fact, the rate of period change for the less massive models is always larger than for the more massive ones. Left, centre and right panels display the results for effective temperatures of 30000, 25000, and 20000 K, respectively. Note: the strong minimum inṖ /P pointed with the arrow is not numerically inflicted (see text).
TABLE 6
Periods and Relative Rates of Period Change (ℓ = 1 modes) for selected models with M * = 0.70M⊙ and MHe = 9 × 10 −4 M * figure) is striking. The very pronounced minima in the rate of period change of this mode is not the result of a numerical glitch; we have verified the reality of this by examining their oscillation kinetic energy and eigenfunctions, and we have found that this mode is strongly trapped in the helium-rich envelope. As we have already anticipated, trapped modes like this one must have a smallṖ /P value, reflecting primarily the contraction of the outer layers, rather than carrying information about the processes linked to the cooling of the white dwarf (Bradley et al. 1993) . We have verified that almost all the trapped modes in the helium-rich envelope of our models correspond to local minima inṖ /P . Effect of the helium layer mass: Now we examine the possible dependence of theṖ /P values on the thickness of the helium layer, holding the stellar mass fixed. We have considered the following values for the helium mass: 1 × 10 −4 M * , 9 × 10 −4 M * , and 8 × 10 −3 M * . It is worth recalling that in the sequence of DB models with M He ≈ 1 × 10 −4 M * the envelope is characterized by an initially double-layered configuration which evolves to a single-layered structure before the model reaches the red edge of the DBV instability strip (Althaus & Córsico 2004 ). The effects of varying the mass of the helium layer, keeping the total mass constant, are illustrated in Fig. 3 . This figure shows that theṖ /P values corresponding to models with massive helium envelopes are slightly smaller than the case of thinner ones. This effect can be explained on the basis that our models with massive helium layers cool slightly more slowly as compared with models characterized by thinner helium envelopes. This is understood on the basis that models with massive (and also more transparent) helium envelope are characterized by lower central temperatures which in turn, implies that such models have initially an excess of internal energy to get rid of -see Tassoul et al. (1990) . This leads to longer cooling age at this stage and thus smaller rate of period variations. Effect of the neutrino emission: Finally, we shall examine the effect of the neutrino emission on theṖ /P values. We begin by examining Fig. 4 , in which we show the evolution of the rate of period change in terms of the effective temperature corresponding to a sequence of 0.60-M ⊙ white dwarf models with a helium content of M He = 8×10 −3 M * . Continuous lines correspond to the case in which neutrino emission has been included in our DB models, and shortdashed lines correspond to the situation in which neutrino emission has been ignored 5 . At the hot edge of the DB instability strip, the values ofṖ /P considering neutrino emission are greater by a factor of about 5 as compared with calculations in which neutrino emission has not been taken into account. At T eff ≈ 25000 K the factor is of about 2.5. In Fig. 5 we illustrateṖ /P versus periods at three effective temperatures, for the case in which neutrino losses have been considered (continuous lines) and for the situation in which neutrino emission has been ignored (dashed lines). Clearly, theṖ /P values are very sensitive to neutrino emission, particularly at the high effective temperatures characterizing the blue edge of the DBV instability strip. Thus, we essentially recover the results reported by Winget et al. (2004) . We conclude, in agreement with Winget et al. (2004) 's claims, that at high effective temperatures within the DB instability strip the eventual detection of the rate of period change in DBV white dwarfs could allow the astronomers to constrain the production rates of plasmon neutrino emission.
Summary
The rate of period change is the most exciting observable quantity in pulsating white dwarf stars because it potentially provides a direct measure of the rate of cooling of white dwarfs, giving astronomers the possibility of inferring the age of the galactic disk in the solar neighborhood (Winget et al. 1987) . Also, measurement ofṖ in white dwarfs offers an unique opportunity to place interesting constraints on neutrino physics (O'Brien & Kawaler 2000; Winget et al. 2004) and to test any additional sink of Periods and Relative Rates of Period Change (ℓ = 1 modes) for selected models with M * = 0.75M⊙ and MHe = 9 × 10 −4 M * Fig. 5 . The relative rate of period change in terms of the period corresponding to the same models as in Fig. 4 , at effective temperatures of ≈ 30000, ≈ 25000 and ≈ 20000 K. Continuous (dashed) lines correspond to computations including (ignoring) the effect of neutrinos.
energy (Isern et al. 1992; Córsico et al. 2001a ). In addition, the small magnitude ofṖ characterizing pulsating white dwarfs implicates that its detection would also impose strong constraints on the presence of other mechanisms acting on shorter time scales and that can modify the pulsation periods, such as stellar rotation (Kawaler et al. 1985b ) and binary orbital motion (Kepler et al. 1991) .
Rates of period change have been detected for two members of the ZZ Ceti variable class (G117-B15A and R548) and only for a single DOV white dwarf (PG 1159- 035). In the case of ZZ Ceti stars, the observed values for the rate of period change are in good agreement with the theoretical expectations. As for PG 1159-035, however, the observed value is largely in excess as compared to the theoretical predictions (see Costa et al. 1999) . For DBV stars no detection has yet been made, but this situation could soon be changed by the ongoing observations of the hot DBV EC 20058 by Sullivan et al. (2004) . In a recent paper, Winget et al. (2004) have called attention to the potential of employing DBV white dwarf stars to place constraints on the plasmon neutrino emissivity. Prompted by Winget et al. (2004) 's claims, we have computed in this work the change of period rate in pulsating DB white dwarf stars employing the new stellar models recently presented in Althaus & Córsico (2004) . These stellar models incorporate an updated input physics in addition to a selfconsistent treatment of the time-dependent element diffusion to assess the shape of the chemical interfaces -an issue of fundamental importance in the context of white dwarf pulsations. In view of the lack of modern tabulations ofṖ /P in DBV stars in the literature, we have included tables providing P andṖ /P values corresponding to dipole modes (ℓ = 1) for different stellar masses, effective temperatures and thickness of the helium envelope. We have also examined the effects of varying the neutrino emission rate on theṖ /P values. We find, in agreement with previous studies, that the rate of period change is a function mainly of the total stellar mass -there is more than a factor 6 between theṖ /P values for 0.50-and 0.85-M ⊙ models. At variance, the rates of period change are rather insensitive to the thickness of the helium envelope. We also find that, within the DBV instability strip, P /P is strongly dependent on the neutrino energy losses. Specifically, theṖ /P values are considerably smaller (by a factor of about 3−5) when neutrino losses are ignored in our models. Our results are consistent with the conclusion arrived at recently by Winget et al. (2004) about the feasibility of quantitatively constraining the production rate of plasmon neutrinos by employing pulsating DB white dwarfs.
